• 1. Synthesis of homodimer 6
• 2. 2D spectra in non-aligned an aligned conditions.
• 3. Gaussian09 full citation.
• 4. DFT general computational details.
• 5. RDC analysis details The general strategy for the preparation of bispyrrolidinoindoline diketopiperazines has been previously described. [1] The characterization of the intermediate S7 and the final product 6 is herewith reported. [2] (100 mg, 0.40 mmol, 2.5 equiv) was added to a s olution of tetraamine S5 (69 mg, 0.16 mmol) in DMF (1.8 mL) . The mixture was cooled down to 0 ºC and Et 3 N (111 µL, 0.80 mmol, 5.0 equiv) was added, followed by HATU (152 mg, 0.40 mmol, 2.5 equiv). The cooling bath was removed and the mixture was stirred for 14 h at 25 ºC. A 5% aqueous LiCl solution (5 mL) was added and the resulting mixture was diluted with H 2 O (10 mL) and extracted with EtOAc (3x 15 mL). The combined organic layers were washed with 5% aqueous LiCl solution (10 mL), dried over Na 2 SO 4 and the solvents were removed under reduced pressure. The residue was purified by flash chromatography on silica gel (95:5 CH 2 Cl 2 /MeOH) to give the coupled tetrapeptide which was used directly in the next step.
N-Cbz-D-Valine
To a solution of S6 (115 mg) in a MeOH/H 2 O mixture (10 mL, 9:1 v/v) was added 10%
Pd/C (15 mg) and the vessel was purged several times with H 2 . The mixture was stirred under 1 atm of H 2 for 4 h and then filtered over a pad of Celite®. After washing the The tetra-peptide S7 (38 mg, 0.06 mmol) was heated neat at 190 ºC for 10 min. The residue was purified by flash chromatography on silica gel (95:5 CH 2 Cl 2 /MeOH) to afford 31 mg (93% yield) of the title compound as a white solid. 
C NMR (100 MHz
,
RDC analysis details

RDC experimental data
1 H-13 C couplings were recorded by means of F2-coupled CLIP-HSQC [7] experiments in echo-antiecho mode with time domains of 8k and 256 real points in F2 and F1
respectively. RDCs (D) were collected as the difference D = T -J between the measured splitting in aligned (T) and non-aligned (J) conditions by superimposing visually the two components of the CH doublet. corresponds to a definition of the residual dipolar coupling between proton and carbon nuclei as, [8] ['14', '52', '9.66', 11.84 ] rdc ['38', '72', '0.40', 0.11 ] rdc ['17', '54', '0.40', 0.11 ] rdc ['32', '67', '14.13', 13 .0 ] rdc ['11', '49', '14.13', 13.0 ] rdc ['33', '68', '7.65', 8.13 ] rdc ['33', '69', '2.60', 2.78 ] rdc ['12', '51', '2.60', 2.78 ] rdc ['12', '50', '7.65', 8.13 ] rdc ['29', '66', '6.75', 7.40 ] rdc ['8', '48', '6.75', 7.40 ] rdc ['24', '63', '0.16', 0.89 ] rdc ['3', '45', '0.16', 0.89 ] rdc ['23', '62', '13.29', 11.95 ] rdc ['2', '44', '13.29', 11.95 ] rdc ['22', '61', '6.85', 5.98 ] rdc ['1', '43', '6.85', 5.98 ] rdc ['27', '64', '1.14 
